Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.026; wR factor = 0.061; data-to-parameter ratio = 15.5.
In the polymeric title compound, [Zn(C 7 H 9 NO 7 P 2 )] n , the zinc(II) centre displays a tetrahedral coordination geometry provided by four O atoms from three different phosphonate groups. The crystal structure consists of ladder chains parallel to the b axis built up from vertex-sharing of ZnO 4 and PO 3 C tetrahedra. The chains are linked by strong intra-and interchain O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds, forming a three-dimensional supramolecular assembly.
Related literature
For the chemistry and applications of phosphonate metal derivatives, see: Clearfield (1998) ; Cheetham et al. (1999) ; Maeda (2004) ; Gossman et al. (2003) ; Redman-Furey et al. (2005) ; Mao et al. (2006) ; Stahl et al. (2006) ; Zhu et al. (2000) ; Burkholder et al. (2003) ; Bauer et al. (2007) ; Du et al. (2007) . For examples of structure types exhibited by phosphonate metal derivatives, see : Fu et al. (2006) ; Yang et al. (2007) . For related structures, see : Zhang & Zheng (2008) ; Zhang, Gao & Zheng (2007) ; Zhang, Bao & Zheng (2007) ; Hu et al. (2008) .
Experimental
Crystal data [Zn(C 7 Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz þ 1; (ii) x; y À 1; z.
Table 2
Hydrogen-bond geometry (Å , ). 
Comment
The chemistry of metal phosphonates has gained increasing attention because of its potential applications in catalysis, ion exchange, and magnetic materials (Clearfield, 1998; Cheetham et al., 1999; Maeda, 2004) . Many efforts have been devoted to the preparation of metal phosphonate materials with new structure types, especially the open-framework and microporous structures (Clearfield, 1998; Fu et al. 2006; Yang et al., 2007) . Among these, a promising approach is to modify the organic moieties of the phosphonate ligand RPO 3 2-by other functional groups, such as amino, carboxylate, macrocycle or a second phosphonate group (Zhu et al., 2000; Burkholder et al., 2003; Bauer et al., 2007; Du et al., 2007) . Phosphonates based on 1-hydroxyl-1,1-biphosphonic acid, H 2 O 3 PC(OH)(R)PO 3 H 2 , such as pamidronate, risedronate, zoledronate and alendronate, are of great research interest because of their applications in therapeutics and as mineral scale inhibitors (Gossman et al., 2003; Redman-Furey et al., 2005; Mao et al., 2006; Stahl et al., 2006) . One challenge for studying such materials is that they usually exhibit poor crystallinity, which makes their structural analysis a difficult task. In the case of risedronate acid, (1- et al., 2008) . The hedp ligands of these complexs display a variety of coordination modes. We report herein the synthesis and structural studies of a new metal risedronate complex, Zn(H 2 hedp).
The crystal structure of the title complex is built up from one-dimensional covalent zinc phosphonate chains. The asymmetric unit consists of one independent zinc(II) cation and one unique H 2 hedp 2-ligand in general position. A detail of the chain structure is illustrated in Fig. 1 , showing the coordination geometry of the Zn ion. Every hydrogen phosphonate group of the H 2 hedp 2-ligand has two bound oxygen atoms coordinating to the Zn atom and one unbound oxygen atom. The P-O bound bond lengths fall in the range from 1.4907 (15) to 1.5236 (15) Å. The P1-O3 bond length of 1.5594 (16) Å is consistent with the protonation of this unbound oxygen, while the P2-O6 of 1.4953 (15) Å indicates a P=O double bond. The hydroxyl group attached to the C1 atom linking the two phosphorus atoms is uncoordinated, which involves an intramolecular hydrogen bonding interaction with the O4 atom as hydrogen acceptor ( Table 2 ). As shown in Fig. 1 (Table 1) . Two ZnO 4 tetrahedra are connected by two P2O 3 C tetrahedra resulting in a Zn 2 P 2 four-membered ring. These rings are further linked by four PO 3 C tetrahedra through Zn-O bonds, forming a novel one dimensional ladder chain paralleling to the b axis. As the best of our knowledge, no examples of this ladder structure had been reported up to date. The chains are cross-linked by strong hydrogen bonds with four adjacent supplementary materials sup-2 chains to form a three-dimensional supramolecular assembly (Fig. 2) . Two interchain hydrogen bonding interactions are observed involving the two unbound hydrogen phosphonate oxygen atoms. The pendant O6 atom as a hydrogen acceptor, is responsible of the first inter-chain H-bond with the protonated pyridyl N atom as donators with the O···N distance of 2.533 (2) Å. The second inter-chain H-bond is constructed from the protonated O3 and O1 atom as hydrogen donators and acceptors, respectively, with O···O distances of 2.637 (2) Å.
Experimental NaH 3 hedp.2.5H 2 O (0.1405 g, 0.4 mmol) and ZnO (0.0162 g, 0.2 mmol) were dissolved in 6 ml water. The mixture was placed in a 15-ml Teflon-lined stainless steel vessel and heated at 433 K for 72 h. After slowly cooled to room temperature during 24 h, colourless block crystals of the title complex were collected by filtration, washed with distilled water, and dried in air (yield: 45% on the basis of Zn source).
Refinement
H atoms bonded to O atoms were located from a difference Fourier map while H atoms attached to C atoms were placed in calculated positions. All H atoms were refined using a riding model approximation, with C-H = 0.93-0.97 Å, O-H = 0.82 Å, and wuth U iso (H) = 1.2U eq (C) or 1.5U eq (O).
Figures Fig. 1 . The structure of the title compound, with the atomic numbering scheme of the asymmetric unit and some symmetry-related atoms (50% probability displacement ellipsoids). All H atoms bonded to C atoms are omitted for clarity. Symmetry codes: (i) 1 -x, -y, 1 -z; (ii) x, -1 + y, z; (iii) x, 1 + y, z. 
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